Introduction: Culture is an important factor influencing how students develop learning and how educators provide support to students. The aim of this paper is to explore a concept of national European cultures, and relationships between culture and educational practice with the intention of helping the dental profession gain a better understanding of effective teaching and learning in dentistry.
Introduction
Teaching and learning in dentistry is complex and involves many aspects including interactions between students and educators, curriculum, institution context and influences from outside the educational environment (1) . To facilitate good learning experiences, educators should be aware of these factors and understand their influences on dental education. A factor which significantly influences education is culture (2) which plays an important role in shaping not only student learning but also teaching strategies (3) .
There is a growth of multiculturalism in many parts of the globe. Within the European Union (EU), for instance the free movement policy has allowed European citizens to migrate across Europe. This situation encourages cultural exchange and integration, which has changed Europe to be one of the most complex multicultural areas in the world. Erasmus (Mundus) is an example of a programme supporting the free movement of students across Europe (4) . Under this programme, students studying in a foreign country will need not only educational support from a university to help them to understand a different culture but also support to ease their integration into a different society. In addition, in the UK for example, although the total number of students in higher education has decreased gradually since 2010, the number of international students has increased (5) . Thus multiculturalism in higher education is growing in complexity and educators require an awareness of students' cultural backgrounds and how this may impact on learning.
Culture operates at the broad, national level (representing the behavioural patterns of a large group of people) and at the level of sub-cultures (representing specific groups of people or contexts). Both national and sub-cultures could influence how people learn (6, 7) . However, there is a scarcity of the evidence on how sub-cultures, such as found within institutions or classrooms, influence teaching and learning. In addition, some sub-cultures may not reflect the general, national cultural patterns of the whole population (7) . In this article, we focus on the concept of national culture and discuss how it might influence educational practice and raise implications for dental educators.
What is culture?
Writers describe 'culture' from different perspectives. Hofstede et al. (7) define it as 'the collective programming of the mind that distinguishes the member of one group or category of people from another'. At a broader level, culture covers a number of areas, including arts, crafts, education, language, customs and institutions (8, 9 ). At a more specific level, culture is the way of thinking, the behaviours and values which are shared among groups (10) (11) (12) . It is a set of behaviours that allow individuals to understand the world (13) , or possibly a set of values which govern individuals and the world around them (14) . Culture can explain the ways people react to education, especially teaching and learning (2) . Consequently, it pays to be aware of the influences of culture on people's learning behaviours, as well as educational beliefs and values.
To understand how culture relates to group behaviours, several cultural models have been proposed. There is no 'best' model that can perfectly explain human cultures and their influences on education. For example, Parrish and LinderVanBerschot (3) included a cultural dimension in their learning framework. The model outlines cultures relating to teachers' instructions and students' learning behaviours. However, this model was not developed from empirical research. The validity and applicability of the model is not yet defensible. Similarly, Kawar (9) proposed a model of culture primarily focussed on business and management roles; the model gives a broad idea about international business culture. However, it is not entirely applicable in educational contexts.
One cultural model which is widely used and referenced is Hofstede's cultural dimension model (2, 7, 15) . The model describes beliefs, values and behaviours of people within different contexts (including European contexts). This paper takes Hofstede's cultural dimension model to explore how culture influences teaching and learning in European undergraduate dental education.
Hofstede's cultural dimension model
In this model, culture is categorised into six dimensions: Hierarchy, Identity, Gender, Truth, Virtue and Happiness (Table 1) . Each dimension comprises two divergent poles representing two set of behaviours, values and beliefs.
The first four dimensions were developed from a questionnaire study of 88,000 people working in 66 countries in the This dimension refers to the inequalities and unequal distribution of power (power distance) between people within a culture. In a culture where the power distance is small (SPD), people try to equalise the power. They require justification for the use of power. In large power distance (LPD) cultures, people accept the inequalities of power without a need for justification. For example, teachers have more power than students, so students must obey their teachers 2. Identity (individualism vs. collectivism)
This dimension concerns the relationship between individuals and the group to which they belong. One pole of the dimension is 'Individualism', representing a loose social framework where individuals take care of themselves; the opposite pole -'Collectivism' -sees individuals as a part of the society, where they are expected to take care of and show loyalty to each other 3. Gender (masculinity vs. femininity)
This dimension highlights gender roles and the control of aggression within a culture. It refers to the distribution of values between genders, rather than the characteristics of individuals. The masculinity pole demonstrates preferences for achievement, assertiveness and reward for success; the femininity pole emphasises modesty, caring and quality of life 4. Truth (low uncertainty avoidance vs. high uncertainty avoidance) This dimension focuses on how people cope with ambiguity or unpredictable situations and how relaxed they feel about the future (i.e. desire to control the future or just let it happen). Low uncertainty avoidance (LUA) cultures represent people who are flexible and have a more relaxed attitude; high uncertainty avoidance (HUA) cultures comprise people who are intolerant of unconventional circumstances 5. Virtue (short-term orientation vs. long-term orientation)
This dimension has its roots in the Confucianism philosophy in China and has been found to correlate with the economic growth of a country. It reflects the concerns of truth and work. Short-term orientation (STO) indicates that people think about consequences of their actions only in the present situation (i.e. take each day as it comes). In contrast, long-term orientation (LTO) indicates that people are concerned about future situations (i.e. planning ahead for a better future) 6. Happiness (indulgence vs. restraint)
This cultural dimension concerns the gratification of basic human desire. The indulgence pole represents relatively free gratification, while the restraint pole reflects the control of gratification in a society. This dimension was added to the model recently. Although the authors do not label this dimension 'Happiness', they refer to 'Happiness Research', which they analysed when developing this dimension 1960s (7). Over decades the study has extended to 74 countries and expanded to include a further two dimensions. Despite its popularity, the Hofstede model has been subject to intense debate on its quality and applicability. For instance Javidan, et al. (16) argued that the model is too simplistic to explain human behaviours. Another limitation relates to information technology (IT) which is not considered in the model despite it impacting significantly on modern human societies and dental education in particular (17, 18) . In terms of methodological rigour, Blodgett, Bakir and Rose (19) comment that the Hofstede study contains a lack of face validity, construct validity and reliability, and argue that it is not valid at the individual level of analysis. It is important to acknowledge that the Hofstede model only demonstrates general trends and characteristics and does not reflect variations within the culture (sub-cultures) (20) . Nevertheless, this model has great utility in cross-cultural research (21) . Although the Hofstede model possesses certain limitations, it provides valuable insights regarding national cultures (22) and offers a framework for discussing the potential influence of culture on European dental education.
European cultures
Based on the Hofstede model, general characteristics of people in each dimension are described along with a score for each country across the world (2, 7) . This paper primarily focuses on European culture and dental education; thus, only 
Identity dimension Individualism Collectivism
People are expected to look after themselves and take care of their own business People's concerns are based on the group and the word 'We' is normally used Individuals have rights and are expected to express their own opinion Harmony needs to be maintained by avoiding confrontation Tasks are more important than relationships Relationships are more important than tasks Individualism Collectivism (Tables 2-7 ). The ranking is used only to illustrate the relative comparison between European countries. The countries are categorised into four geographical areas -Northern (N), Southern (S), Eastern (E), Western (W) Europe -based on a classification used by the United Nations. However, it is inappropriate to assume that all people within a nation share a similar culture; each nation contains a variety of sub-cultures and its cultures are influenced by many factors (20) . It is important to re-emphasise that Hofstede's model only demonstrates trends and characteristics of people at a broader level and so does not reflect variations within cultures (e.g. sub-cultures) or entirely capture all area-specific cultural traits within Europe.
How culture influences educational practice
There is lack of literature which explores relationships between European cultures and teaching and learning in dentistry. A number of research studies identified relationships between cultures and student learning styles, especially between Western 
Masculinity Femininity
Slovakia (E) 
(Anglo) and Eastern/South-Eastern Asian cultures (3, (23) (24) (25) (26) (27) (28) 
Learning in Western and Eastern cultures
Based on the literature (2, 7, 27, 28) , learning in Western cultures is summarised in Table 8 . Student-centred learning, which is based on constructivist and humanist principles, where students have control of their life and freedom to learn (33) , is congruent with the nature of Western students and effectively enhance student learning. In contrast, Eastern students have ways of learning which are different from Western students in several ways. Learning in Eastern cultures is summarised in Table 9 based on the literature (2, 7, 27, (34) (35) (36) . Eastern students tend to develop passive learning styles which allow them to listen, observe and reflect on learning, without having interactions with others. This is a good way for avoiding confrontation with power inequality and for creating a harmonious learning environment (28) . If students are placed into an active and open discussion, it may cause high levels of stress and inhibition. This suggests that the nature of Eastern cultures may not be congruent with student-centred active learning; rather a teacher-centred approach may be more appropriate to support student learning.
Misconceptions about Western and Eastern ways of learning
Put simplistically, student-centred active learning is congruent with Western cultures; whereas, for Eastern students, teachercentred passive learning is still valued. The main barrier for Eastern students adapting to student-centred learning probably comes from their behaviours and beliefs which have been reinforced by family, school and society. Student-centred approaches have been shown to have benefits over teachercentred approaches (37, 38) . By inference, this suggests that Western students possess better active learning skills than Eastern students.
However, this immediate assumption is simplistic. In terms of Western cultures, it is claimed that in individualistic cultures (Table 3) , learning is driven by personal success (intrinsic motivation), which helps students gain academic success (7); this can, however, create ego and a sense of self-centredness (36) . These by-products possibly compromise collaborative learning and group dynamics, as students care about themselves more than group achievement. Similarly, a masculine culture LPD (large power distance) Students are dependent on educators. Students accept educators' role in outlining and transferring knowledge; they need to obey and believe in everything that educators teach. Inferior students have a lack of opportunities to express their opinions, or are not allowed to argue with superior students Collectivism Indirect communication is often used to prevent negative emotion, save others' 'face' and avoid losing own 'face'. Education should emphasise the development of skills and competence for being accepted as a part of a group Femininity Students believe that one should not do anything to hurt people or make others feel uncomfortable, both physically and mentally. Students tend to avoid argumentative discussion and challenging each other to prevent tension, maintain positive environments and create harmony within a group HUA (high uncertainty avoidance)
Students prefer learning in a well-defined context with clear directions because uncertainty is perceived as a threat. The use of ill-defined context with complex problems in HUA cultures can discourage student learning LTO (long-term orientation)
Students invest resources and work hard for their long-term learning and better future, rather than for immediate results. Students may not actively engage with a session unless they have established trust and stability within the group Constraint Students lack freedom of expression because they are afraid of the negative consequences created by the threatening use of power by educators Students care most about their work and personal achievement and are eager to take responsibility for their own learning. Students prefer a straight-forward conversation to initiate and maintain in-depth discussion during a session Masculinity Students are driven by academic success and learning, and the sense of achievement. Student-centred learning is an effective strategy to motivate student engagement and learning LUA (low uncertainty avoidance) Students respect and accept different opinions and perspectives from others. Students have an ability to cope with uncertainty and argumentative discussions. The use of ill-defined and low-structure context in an active learning session is an effective strategy for developing collaborative learning STO (short-term orientation)
Students set an immediate learning goal and actively participate in a group from the beginning of the session, so as to achieve the goal Indulgence Students are eager to express and share opinions with others and are comfortable to contest traditional beliefs and values (Table 4) can create a high level of competition amongst students. It can enhance the negative effects of individualistic cultures, in that students compete with each other only for personal success. Some students may be left behind and develop learning difficulties and problems. In Short-Term Orientation (STO) cultures (Table 6) , although students actively participate in a group from the beginning of a lesson, it was found that the level of engagement and contribution gradually decreased over time (28) . One possible reason is that STO cultures focus on short-term achievement; when an immediate goal (e.g. a core learning outcome) is achieved, students begin to lose interest in, or motivation for, further learning. This suggests that group learning and effectiveness can be compromised at the later stage of learning. In short, most Western students are perceived to be culturally capable of student-centred learning; however, not all students necessarily prefer to learn merely by this approach. The nature of Western cultures can compromise the effectiveness of group-based active learning. It cannot be generalised that Western students develop better learning through active learning than Eastern students.
As for the Eastern cultures, several studies show that cultural traits of Eastern students can support and enhance studentcentred learning. Some cultures develop strategies which effectively reduce the power distance among group members and improve group dynamics. In one Eastern culture for instance, in a meeting, individuals tend to treat other members as if they were kin (e.g. brother-sister) (39) . It creates a relaxed environment and lessens the formality of communication, as well as introducing a sense of trust and belonging. It can greatly encourage better discussion and engagement. In addition, students can effectively learn from student-centred learning when they are familiar with and clearly understand what they need to do in the learning process (40) .
It has been suggested that Eastern students can appreciate and gain benefits from Western learning strategies (e.g. active learning), if they are provided with sufficient time and appropriate support that allows them to develop strategies to cope with the new strategies (34, 41) . A study by Phuong-Mai et al. (28) showed that the level of engagement of Eastern students gradually increased over the time. At the later stage of the session, Eastern students participated more in the group and gained learning achievement ahead of Western students. This can be explained as follows: when students are familiar with the group and environment, they are able to lessen the power distance and take more control of the learning situation. Students begin to gain mutual trust among group members which allows them to be comfortable with and confident in engaging with open and argumentative discussion. This could also enhance collaborative learning and group dynamics.
In summary, educators must be aware that LPD and HUA in Eastern cultures (Tables 3 and 5 ) may mean that some students may have difficulty with aspects of student-centred learning. However, Eastern students are able to learn and are able to gain high academic success through student-centred learning. Time, resources and support for students to develop appropriate learning strategies are essential. Therefore, it can be asserted that Eastern students can gain benefits and learning achievement from active learning, as much as Western students.
Western and Eastern perceptions about learning
According to Watkins (36) , in Western cultures, 'understanding' is perceived as a 'sudden insight' (i.e. understanding occurs at a specific time). Learning is a result of an ability of individuals to gain sudden insight. Learning is skill-dependent and students need essential skills which enable them to develop learning. This possibly explains why Western educational philosophy focuses on student-centeredness and active learning, as they believe that interactions and group activities allow students to develop 'skills for learning'.
In Eastern cultures, in contrast, 'understanding' is a 'process' for discovering meaning. It requires time and reflection on a particular issue (34) . Learning is a result of hard work and cognitive effort, rather than an ability to gain insight (36) . While students require cognitive ability to reflect on information, 'what needs to be learned' is possibly more important than 'skills for learning'. Thus, students use the listening process to grasp understanding, and then use thinking processes (i.e. reflection) to develop learning. They may perceive that active engagement is not an effective strategy for listening and thinking. This notion is congruent with the literature which reveals that Eastern students possess assimilating learning style -learning through thinking and reflection (24, 26) . From the Western perspective, the strategy used by Eastern students can be perceived as passive learning, although it involves higher-ordered thinking skills.
The roles of repetition and memorising
To develop learning, Eastern students utilise repetition and memorising as the main strategies. Repetition is an initial process of accumulating and familiarising information which leads to a memorisation process where information is stored and ready for retrieving in the future (34) . If the learning process involves only repetition and memorising without reflection and selection of relevant information, it is definitely passive learning. In this case, it can firmly be asserted that passive learning is less beneficial than active learning.
However, in Eastern cultures, memorisation provides students with a pool of information (facts), and enables them to develop critical reflection, understanding and meaningful learning (36) . It can be asserted that this process is strategic learning, as students begin remembering all the information and identifying and selecting information relating to a problem or context they subsequently develop learning from relevant information. The lack of engagement of Eastern students at the beginning of active learning is probably the result of students trying to develop fundamental knowledge through cognitive processes, rather than learning through interactions (28) .
Arguably if deep learning has been developed, it is possible to apply knowledge to other contexts (33) which might advantage Western approaches to learning. However, it can be argued that knowledge transfer also requires understanding of context (42, 43) which might be developed from repetition and memorising, thus advantaging Eastern approaches to learning. Eastern students may have more prior knowledge (a pool of information) and understanding of contexts than Western students. It is not possible to indicate whether Western learning or Eastern learning is more effective. Western culture's emphasis on skills for learning and learning through active engagement are congruent with social constructivist and humanist learning theories -where learning is based on an individual's capability to learn and how individuals interact with others and environments (33) . In contrast, Eastern culture emphasises cognitive ability and reflection, which relates to cognitivist and radical constructivist theories where learning is based on memory and the ability to make meaning of information (44, 45) . Although they focus on different aspects, both Western and Eastern learning comprise active learning components which are effective and beneficial for learning. In short, Western students tend to develop learning through 'skill-based active learning' while Eastern students utilise 'cognitive-based active learning' as a main learning strategy.
Learning styles and cultures
Learning style is the way that learners develop learning (46, 47) . There are a number of models which explain student learning styles. The model which is generally used in education especially in studies about learning styles is Kolb's Learning Style Inventory (LSI) (25, 48, 49) . Based on Kolb's experiential learning theory, the LSI classified learning styles into four types: accommodation (learning by doing and feeling), divergence (learning by observing and feeling), assimilation (learning by observing and thinking) and convergence (learning by doing and thinking). Several studies have found that most students from Western cultures grasp knowledge through feeling (concrete experience) and develop learning by doing (active experimentation) -indicating they possess accommodation learning style. Students from Eastern cultures grasp knowledge via thinking (abstract conceptualisation) and develop learning by observing (reflective observation) -implying that they possess an assimilating learning style (24, 26, 50) . The relationship between students' cultural background and learning styles is illustrated in Fig. 1 (7, 27, 34, 36) .
Although individuals have unique traits which closely link to personality and cultural background (7), it is possible to hypothesise that learning styles are fixed within cultures. This hypothesis is coherent with a study of Barmeyer (23) , which found that students from a similar heritage have similar learning styles. However, Wong (41) argued that learning styles are not fixed, but adaptable. Educational specialisation (e.g. learning for a profession) is one factor that shapes student learning styles (26) . In the early years of university, students mainly learn general concepts and may not be fully exposed to professional contexts. Learning styles that students have used since they were in secondary education may still be applicable in this situation. However, in the later stages, learning mainly emphasises discipline-specific concepts within professional contexts. Students need to gradually adjust and develop learning styles to be congruent with professional contexts. In addition, several studies reveal that although Eastern students face some initial learning difficulties, after exposure to studentcentred active learning, they can adapt themselves into the new learning environments within the first few months (25, 34) . This implies that learning styles may not be fixed, but are adaptable and influenced by learning contexts. Whether learning styles are fixed with cultures is still an ongoing debate.
Implications for dental educators
Education in Europe is being harmonised and moving towards comparable standards while its cultural diversity has been maintained (51 for educators to adapt educational strategies to support diversity and different learning styles, or is it a responsibility of students to adapt their learning styles to match learning environments? On the one hand, authors of some studies argue that educators need not only to be aware of cultural diversity but also to provide educational strategies which are congruent with students' backgrounds (23, 24) . As people's ability to adapt to new environments may be limited (7), students may not effectively adopt new learning approaches. Educators may therefore need to adapt their teaching styles and strategies to suit students' cultural backgrounds.
On the other hand, each discipline may have its own educational contexts that require students to adapt specific learning styles (26); it is not possible for educators to change educational strategies to best suit every student's background. Wong (41) suggests that there is no need for local universities or educators to adapt educational strategies to suit non-local students as students' learning styles are adaptable. Several studies reveal that although Eastern students face some learning difficulties after exposure to student-centred active learning, they can adapt themselves to the new learning environments within the first few months (25, 34 ). In addition, the level of engagement in active student-centred learning of Eastern students progressively increases over the time after students begin to be familiar with a new educational context (28) .
Accordingly, educational success within Europe should be a mutual responsibility between students and educators. Students are required to adapt themselves and their learning styles to learn effectively in different educational contexts. Simultaneously, educators must develop an awareness of cultural influences on student learning styles and provide appropriate support to maximise student learning (3, 52) . Educational strategies should be considered. For example:
• A combination of constructivist (active) and didactic (passive) learning may be beneficial, as both methods can complement each other.
• Educators maintain positive relationships with students.
• Educators discuss cultural issues with students to reduce potential cultural biases.
• Support for developing and integrating cultural awareness into professional education and teacher training needs more consideration. Such strategies may need to be integrated into professional development for dental educators.
Conclusion
The discussion in this paper has argued that culture has a huge impact on students' behaviours and beliefs especially on the ways students approach and develop learning. An important role of educators is to acknowledge and respect students' cultural backgrounds to help students learn effectively. Understanding culture provides a new aspect of teaching and learning especially in dental education. It also enables educators to recognise a wider context of educational practice as well as provide appropriate support from which different groups of students can benefit. This area of dental education needs further development and could be a new horizon for future dental educators.
